A Product-Service System (PSS) is an integrated product and service offering that delivers value in use. The purpose of this paper is to study the contribution of PSS to economic, social and environmental performance by changing the offering from product to product-service systems. The key attributes such as co-creation of value with customers, application of competences such as knowledge and skills on intangible resources are studied in depth in this case study. Authors have conducted a single-case study in order to achieve the aim of the paper.
INTRODUCTION
Manufacturers are moving from a product dominant view towards a service oriented view of manufacturing (Martin & Horne, 1992; Mont, 2002; Brax 2005; Neely 2008; Cohen et al., 2006; Kohtamaki et al., 2015) . The concepts such as service infusion (Kowalkowski et al., 2012) , manufacturer service strategy (Raddats & Kowalkowski, 2014) and servitization (Vandermerwe & Rada, 1988) explained the systematic trend in service additions by manufacturing companies to retain competitive advantage and enhance business performance.
Product service systems (PSS) explain "a marketable set of products and services, jointly capable of fulfilling a client's need" (Goedkoop et al., 1999) . As per Baines et al. (2007) PSS is a special type of servitization. PSS concerned with environmental impact and economic benefits by combining products and services (Spring & Araujo, 2009; Baines et al., 2007) .
With a different perspective to above concepts, service dominant logic explains the complete shift of selling based on services instead of integrating or bundling services with products. Lusch, Vargo & O'Brien (2007) explained this view as competing through services rather than competing with services. The similar view is explained as "adopting a service logic in marketing" (Gronroos, 2006) and "Adopting a service logic in manufacturing" (Gronroos & Helle, 2010) where Gronroos (2006) concludes that service logic fits the context of most goods producing businesses today. In exploring the PSS transition, scholars have adopted a service-dominant logic (SDL) view of value creation, using it as a lens through which to explore value propositions of the produt-service transition (Smith et al., 2014) .
European Union countries significantly depend on services to the gross value added and employment (Bikfalvi et al., 2012) . Services have gained in importance in most of Asia and the Pacific, with 36 out of 47 economies seeing an increase in services' share of Gross Domestic Product (GDP) between 2000 and 2013 where services provided much of the growth in GDP and employment across Asia in recent years (Asian Development Bank, 2014, p.166) . In Sri Lanka service sector contribute more than 50% of GDP of Sri Lanka (Central Bank of Sri Lanka, 2014) .
There is a trend in manufacturing companies in North America, Western Europe, and Japan to incorporate service elements in their product offerings (Cohen et al., 2006; Visnjic et al., 2012) . The Aberdeen Group, GM, IBM, Rolls-Royce Aerospace, BP, Shell Laugh, Boeing, Xerox are some good examples which shows success through adding services (Wise & Baumgartner, 1999; Cohen et al., 2006; Neely, 2008) . Even though there are ample empirical studies done in the developed counties around the manufacturer's service orientation the studies done in developing countries are rare. Scholars opine that research on the manufacturer's service strategies in developing countries would be valuable to the research field (Gebauer et al., 2012; Gebauer et al., 2007; Raddats & Kowalkowski, 2014) 
LITERATURE REVIEW

Product Service Systems
The PSS concept was introduced in a report commissioned by the Dutch ministries of Environment and Economic Affairs which introduced PSS as a positive prospects for sustainable economic growth in the medium and long term (Goedkoop et al., 1999) . Mont (2002) explained the concept as a new trend that has the potential to minimize environmental impacts of production and consumption. Tukker (2004) introduces economic value addition in different PSS business models.
Construct
Author (date) Definition
Product service systems Goedkoop et al. (1999, p.18) "A Product Service system (PS system) is a marketable set of products and services capable of jointly fulfilling a user's need".
Product service systems Mont (2002, p.5) "[A] system of products, services, supporting networks and infrastructure that is designed to be: competitive, satisfy customer needs and have a lower environmental impact than traditional business models".
Product service systems Baines et al. (2007, p.3) "A PSS is an integrated product and service offering that delivers value in use. A PSS offers the opportunity to decouple economic success from material consumption and hence reduce the environmental impact of economic activity" Product service systems Neely (2008, p.10) "A Product-Service System is an integrated product and service offering that delivers value in use".
From this start publications have covered a range of topics associated with the design of PSS, classification, strategies, principles, business models , drivers and barriers of PSS. Commonly used PSS definitions are explained in Table 1 . All of the above definitions denote to product(s) and service(s) combined in a system to deliver required user functionality (Tukker, 2015) . (Beuren et al., 2013) . Figure 1 shows the main and sub categories of PSS. This study is focused on result oriented PSS where the value is mainly in service content.
Service Dominant Logic in Marketing.
Service dominant logic consider a broader and comprehensive view of exchange. As per Lusch, Vargo & O'Brien (2007) service-dominant logic (SDL) will best explain the logic of competing through service. Vargo and Lusch (2004, p. 2) defined a service as "the application of specialized competences (skills and knowledge), through deeds, processes, and performances for the benefit of another entity or the entity itself". Lusch & Vargo (2006) argued that new logic is the foundation of a paradigm shift in marketing, the basis of new theory of the firm, reorientation of economic theory, and a rationale for a theory of society.
In SDL, the value is defined by and co-created with the customer and firms attempting to serve better and improve the performance (Vargo & Lusch, 2004) . The service-centered view has important characteristics such as identify and develop core competences, identify potential customers that could benefit from competences, cultivate relationship with customers and develop compelling value proposition, measure the market place feedback by analyzing the financial performance and improve firm performance through the learning (Lusch & Vargo, 2006) . They further explained that SDL is consistent with resource advantage theory and core competency theory. Aitken et al. (2006) explained that SDL may be understood as a restatement of marketing thought from earlier phases such as services marketing, relationship marketing, market orientation and diverse network perspectives.
Figure 1-Main and Sub Categories of PSS
Source (Tukker, 2004, p.247) Lusch & Vargo (2006) explained some of the imprecise statements of SDL to better understand the concept. SDL could provide the foundation for a theory of service systems, expanding the theories of economics and society (Vargo & Lusch, 2008) . Vargo & Lusch (2004) developed eight foundational premises. Later original eight foundation premises were extended into nine foundation premises (Lusch & Vargo, 2006) .
These nine foundation premises (FPs) were reviewed and modified into undermentioned ten premises in 2008 (Vargo & Lusch, 2008) . Later these were modified into 11 foundations premises and five of them were termed as axioms from which the remaining six FPs could be derived (Vargo and Lusch, 2015) . FPs are considered as the background to evaluate the shift towards the PSS business together with the impact on triple bottom line. Since the case study is focused on result oriented PSS it is suitable to use SDL mindset (Smith et al., 2014) .
FP1: Service is the fundamental basis of exchange.
FP2: Indirect exchange masks the fundamental basis of exchange.
FP3: Goods are a distribution mechanism for service provision. FP11: Value cocreation is coordinated through actor-generated institutions and institutional arrangements.
Customer Relationship in Offering Services Instead of Products
As per Lusch & Vargo (2006, p.9) it is important to "cultivate the relationships that involve the customers in developing customized, competitively compelling value propositions to meet specific needs". Manufacturers providing services benefitted through better customer relationship which could be lengthened by including more services in their total offering (Tukker, 2004; Brax, 2005) . Shift into services requires a shift from transactional marketing to relational marketing as it changes the nature and the length of the relationship between supplier and customer (Neely, 2008) . Firms can gain service-based advantages and the strongest relationships with the most profitable customers (Wise & Baumgartner, 1999) .
Together with services a customer can provide significant inputs and increased insights into the production process (Reim et al., 2015) . Organizations further can extend customer satisfaction and loyalty by offering unique and unparalleled services to their customers (Brady et al., 2005; Li et al., 2015) . Organizations with service orientation engage with customers to develop conceptual solutions to address potential problems (Brady et al., 2005) .
In product service context long term customer relationship has a significant effect in customer loyalty which will positively contribute to the organizational performances (Tukker, 2004) . On the other hand deepening the relationships with customers may create an attractive avenue for knowledge-intensive service components such as consulting or training (Visnjic et al., 2012) .
Benefits during the Journey towards Service Orientation
Scholars opine that manufacturer's services are more profitable than product sales. Wise & Baumgartner (1999) explained that manufacturers should develop profitable service business to avoid the risk of thinner margins from product sales. However, Neely (2008) found that manufacturers who offer services generate lower profit than pure manufacturing firms.
Agreeing with findings of Neely (2008), Visnjic et al. (2012) explained that service breadth negatively affect profitability while service depth has a positive impact on the profitability.
They suggest not to widen the service but to focus on selected service offerings rich with knowledge intensive service components. Further, they explained that combining knowledge intensive services with product innovation may result in an increase in profitability in the long term. Kastalli and Van Looy (2013) reported an overall positive effect of manufacturer services on profitability.
Difficulty in a firm to increase profits by adding services is called "service paradox" (Neely, 2008; Visnjic et al., 2012) . The existing research on service offering by manufacturing organizations has provided mix results where many have provided positive and some with negative effect. The literature is silent on the overall profit impact on customer and supplier when shifting from product dominance to service dominance.
Business growth opportunities become a motivating factors for manufacturing firm to add services (Visnjic et al., 2012) . Manufacturing companies add services to achieve financial growth (Brax, 2005; Gebauer et al., 2012) . The higher growth rate of service sector comparative to manufacturing creates an opportunity for the larger market size for manufacturers who provide solutions (Wise & Baumgartner, 1999) . In recent years, industrial manufacturers around the world have deployed growing efforts in developing services in addition to their traditional core product business in order to secure long-term growth (Jacob & Ulaga, 2008) . Companies move to the service dominance have an opportunity to continuously grow due to the broader opportunities they get than a pure manufacture.
Environmental benefits when moving towards service orientation in manufacturing is well explained in PSS literature (Mont, 2002; Tukker, 2004) . Mont (2002) emphasis that PSS increase the responsibility of manufacturer throughout the product's full life cycle and emphasis the importance of design of the closed-loop system. In the reviewed literature it is evident that moving towards service dominance can enhance economic, social and environmental benefits in developed countries but there is lack of empirical studies in developing countries. This research is focused on the benefits generated in a business model shift from a product dominance to service dominance which is the first research in the topic in Sri Lanka.
Service based chemical procurement
The Chemical management service is defined as "a business model in which a customer engages with a service provider in a strategic, long-term contract to supply and manage the customer's chemicals and related services" (Stoughton & Votta, 2003, p.841) . As per United Nations Industrial Development Organization (UNIDO) this concept is called as "chemical leasing"
and their definition is presented in Table 3 .
RESEARCH METHODOLOGY
This paper is developed based on qualitative case study methodology (Eisenhardt, 1989) .
Data collection was based on five axioms and contribution to economic, environmental and employee benefits (triple bottom line approach). The extreme case of business model which shifted to PSS completely within 18 months were selected. Due to the limited number of cases which can practically be studied, it is reasonable to select cases from extreme situations (Eisenhardt, 1989) . This case study is conducted covering the transition of exchange from product sales to PSS between Linea Intimo (LI) and Water care (WC) with the support of UNIDO and the National Cleaner Production Centre (NCPC) of Sri Lanka (Newsline.masholdings.com, 2015) . as presentations, reports, process maps were used for theoretical triangulation (Jick, 1979; Yin, 2003; Baines et al., 2009 ).
Total of 9 in-depth interviews were conducted, with the participants designated as General Inductive content analysis is used in cases where there are no previous studies dealing with the phenomenon and deductive content analysis is done when aim was to test a previous theory in a different context (Elo and Kyngäs, 2008) . Steps to improve the trustworthiness of a content analysis are followed (Elo et al., 2014) .
The findings reported here are based on the business model shift from purchasing chemicals into purchasing a service for water purification. On Supplier side it is a shift from selling chemicals into selling purified water. The business model has been shifted to result oriented PSS. Company's process transition from goods dominance to service dominance in the context of the foundation premises (Vargo & Lusch, 2008; Vargo and Lusch, 2015) and Triple bottom line performances were evaluated and reported. The questions focused on the company's profile, current and previous activities in chemical selling (WC) and purchasing (LI), their perception of the shift from goods dominance to service dominance, process transition, the impact on profit, social aspects and employee moral were studied.
CASE STUDY
Linea Intimo (LI) is a large scale private limited company, employing around 3200 employees. They manufacture seamless garments for world renowned brands. They carry out knitting, dyeing, finishing, stitching and testing during the manufacturing process. Water care
Technologies (WC) is a medium scale private limited company which sells chemicals, deliver products and consumables for water treatment and deliver projects. They serve customers in different industries including government sector, apparel and textile, industrial manufacturing, food processing etc. The business model shift discussed in this case study is a new perspective where the customer and supplier have engaged in service oriented business relationship with a complete shift from product selling to PSS based relationship. LI which used to buy chemicals and paid for chemicals are now getting the water purification service where they pay for the amount of water being cleaned.
As per the company website this is the "world's first Chemical Leasing project for waste water treatment. UNIDO applauds it as a great start for Sri Lanka and a giant leap in rethinking chemical management by responsible business brands" (Newsline.masholdings.com, 2015) . Below are the summary of the data from the supplier (WC) and the customer (LI) with the experience of complete shift from product dominance to service dominance.
Foundational Premise
Change from goods dominance to service dominance observations from manufacturer (WC)
Change from goods dominance to service dominance observations from customer (LI) FP1
Service is the fundamental basis of exchange With the new model company deliver the service to purify the water instead of selling chemicals and customer pay for the purified water instead of the chemicals. Business model has completely shifted to deliver service rather than a product.
LI gets the service instead of chemicals from the supplier. Company pays for the service which the supplier delivers.
FP2
Indirect exchange masks the fundamental basis of exchange
In this model WC sells the specialization skill to the customer. Chemicals, money and other resources are exchange media.
In new model LI gets set of services with the specialized skills from the WC. Those services are water purification, training of employees, demand planning etc.
FP3
Goods are a distribution mechanism for service provision
Main drivers of the exchange are the specialized knowledge and skills. Using these company modifies and continuously improves the chemical combinations (goods) to enhance the service deliver. Goods are used to render the service The current model drives based on service provision. Payments are directly linked to the service delivered hence goods are used by supplier to deliver the service they promise to deliver. 
DISCUSSION
In contrast to previous chemical selling business it is clear that the new business model in the case study focuses on service based model where empirical evidence can be seen in Sri Lanka similar to the developed countries. Some examples from developed countries are IBM and Rolls-Royce Aerospace where they have changed the business from product focus to PSS focus. In Servitization Literature "power by the hour" concept of Rolls-Royce Aerospace is frequently discussed (Neely, 2008) .
According to the case study it is clear that goods are acting as a distribution mechanism in the exchange of service. In the traditional business model customers always strive to reduce the consumption and the price whereas the suppliers were trying to increase chemical quantity and revenue. This conflict has been avoided in the new business model where both customer and supplier are targeting to maximize the profit by optimizing the chemical usage.
Source: findings of data analysis
The service dominant logic looks at how the purpose of exchange is mutually served where as general commerce looks at producing and selling more units (Vargo & Lusch, 2008) .
Based on the case study it is explained that companies could save chemicals and share the savings between companies based on mutually agreed proportion. This has improved the profitability aspect of the firm and the customer. New model of working has achieved 20 -30% of overall chemical savings while substituting one chemical with one with a lower environmental impact. The environmental impact of chemicals has been cut down and continuous improvements had been taken place. The moral of the employees in both companies has increased while achieving clear environmental benefit. The outcome is explained in figure 2 where PSS business model has been identified as a win-win model for both supplier and customer. As per Lusch et al (2007) , when employees are viewed and treated as operant resource they become empowered in their role as value co-creators. These employees become the primal source of innovation, organizational knowledge, and value.
This trend is clearly visible in the case study where the business model between LI and WC transformed into a PSS oriented business.
Shifting towards PSS oriented business model is not an easy task and it is a complete shift of thinking. Lusch & Vargo (2006) Martin & Horne (1992) explained that major strategic hurdles faced by the firms which shift from product dominance to service dominance are re thinking the customer as co-producer and design and management of new service development process. Case companies have clearly overcome these challenges during the transition process. As per findings of the case study it can be depicted that the shift from selling chemicals to chemical solution model is well explained in Sri Lankan context. According to the case study the shift into PSS model can be viewed as sustainable business model which enhance its benefits to economic, environment and employees. Due to the qualitative case study approach there is a limitation in generalizing the finding of this case study, hence further research in different settings are suggested.
